Abstract: A key aspect of moving towards Sustainable Development is Sustainable Consumption and Production (SCP) and enabling us to meet our human needs in more sustainable ways. This is a complex issue incorporating many facets and stakeholders. On the basis of the results of a recent industry-focused research project on these issues, this paper describes the factors necessary to enable SCP as a reality and whether SCP can deliver on the Sustainable Development agenda.
Introduction
A key aspect of moving towards Sustainable Development is Sustainable Consumption and Production (SCP) and enabling us to meet our human needs in more sustainable ways. This is a complex issue incorporating many facets and stakeholders. The authors have recently completed an industry-focused research project on these issues (Maxwell, 2004) investigating:
• adverse environmental and social impacts associated with production and consumption • the development of sustainable offerings (products and/or services) as one part of the SCP solution • factors necessary for the development of sustainable products and services in a true Triple Bottom Line (TBL) 1 context and the rethinking required to move industry in this direction • the role of industry-focused approaches, their limitations and the wider factors and stakeholders required to support the development of sustainable offerings and ultimately SCP.
The research produced a new TBL-focused Sustainable Product and Service Development (SPSD) approach for industry aimed at supporting the development of sustainable offerings, as well as knowledge on the wider aspects required to make SCP a reality. A Guide for Developing Sustainable Products and Services in Industry was published to communicate the SPSD approach providing industry with a practical, business-focused framework incorporating an implementation approach with a broad range of strategies for developing sustainable offerings (Maxwell, 2004 (Maxwell, , 2005 .
The intention was to provide an industry support for one part of the sustainable production part of SCP. The SPSD approach and guide were developed and tested in industry during the research project. The testing used the SPSD approach to develop 10 offerings across 10 supply chains involving a total of 59 companies. On the basis of this research, this paper describe: • the adverse environmental and social impacts associated with production and consumption • the role of SCP in tackling these impacts and moving towards Sustainable Development • the factors necessary to enable SCP • limitations of the Sustainable Development and SCP concepts in achieving the environmental and social improvements required.
Adverse environmental and social impacts from production and consumption
It is now accepted that the production and consumption of products are key causal factors for many of the environmental and social problems we face today (Davidsson, 2002; DEFRA, 2003; EC, 1998 EC, , 2000 EC, , 2001a EC, , 2003a Elkington, 1997; Klein, 2001; Charter and Tischner, 2001; UNDESA, 2002; UNEP, 1997; WWI, 2004) . Looking at consumption and production in general, the 2002 World Summit on Sustainable Development (WSSD), highlighted current patterns of consumption and production as unsustainable and resulting in adverse environmental and social impacts (UNDESA, 2002) . This relates to both the production of products (the supply side) as well as their consumption by consumers (the demand side) and the interrelation between both sides. In a TBL sustainability context, these can be referred to as adverse sustainability impacts. Adverse sustainability impacts can occur at many stages of the product life cycle -raw material acquisition, production, distribution, use and end of life reuse, recycling, treatment or disposal. The adverse environmental impacts associated with the production and consumption of products include climate change, waste generation, pollutant emissions to air and water, biodiversity loss and depletion of natural resources (EC, 2003a; Davidsson, 2002; DEFRA, 2003; UNDESA, 2002) . These impacts can be exacerbated by other factors, for example, high population, high product consumption rates due to high consumer demand, global trade patterns, technological development and quickly changing consumer preferences. The extent of environmental damage caused is largely dependant on the type of product and the volume produced. In today's developed world, we manufacture a wide range of products in high volumes to satisfy increasing consumer demand and high population levels. In 2000, it was estimated that approximately 100 million products were on sale worldwide (Datschefski, 2000) . The world's passenger car fleet is estimated at over 531 million, growing by 11 million vehicles per annum (WWI, 2004) . One quarter of the global population (1.7 billion people) are part of the global consumer class, that is, using products, for example, TVs, telephones and the internet (WWI, 2004) . Rapid technological development and quickly changing consumer preference can compound this problem by resulting in a high turnover of products, which become quickly obsolete. A classic example of this is the fast moving ICT, telecommunications and electronics industries where new models of mobile phones and IT equipment, to name a few, replace their previous counterparts within months. An example of one of the adverse environmental impacts for these industries is the rapidly growing electronics waste stream or Waste Electrical and Electronic Equipment (WEEE) -identified as one of the fastest growing waste streams in the EU (EC, 2003a) .
At present population and product consumption levels, it is already clear that the environment cannot sustain these adverse environmental impacts (Aloisi de Larderel, 2001; UNDESA, 2002) . In particular, due to the earth's finite resources, material and energy consumption associated with product manufacture and its use is seen as key areas for achieving sustainability. In particular, increasing efficiencies in material and energy consumption towards a 'dematerialisation' of products (reducing the material and energy inputs) has been advocated for some time (van Hemel, 1998) . Large reductions in material and energy consumption of the order of a factor 10-50 are advocated to support the sustainable consumption of goods and services for a global population that is forecast to reach 8 billion by 2040 (European Foundation, 1997; Hawken et al., 1999) .
There are not only adverse environmental problems associated with production and consumption, there can also be adverse ethical and social issues such as child labour, discrimination, inequitable distribution of resources and inequitable trading policies (Klein, 2001; WWI, 2004) . This is increasingly coming to light as an issue in line with globalisation and the increasing subcontract market in the developing world. In contrast to the 1.7 billion humans in the consumer society, 2.8 billion consume too little, suffer from poverty, hunger and homelessness (WWI, 2004) .
Role of SCP and Sustainable Development
The adverse sustainability impacts of production and consumption is a significant problem whose solution has many facets involving many stakeholders. Sustainable Development and SCP play a key conceptual and policy role in tackling these problems and moving towards a solution. Elements of the solution include the design and development of more sustainable ways to meet our human needs in the first place, creation of markets for more sustainable products and services, changing consumer behaviour, changing consumption and production patterns, technological innovations and new business models to contribute towards reversing unsustainable trends (Davidsson, 2002; DEFRA, 2003; Ryder, 2004; UNDESA, 2002) . The holistic concept of Sustainable Solutions encompassing many of these elements has been proposed as a way forward (Charter and Tischner, 2001; Stahel, 2001 ).
At the big picture level, the concept of Sustainable Development is the current umbrella approach for moving towards a more sustainable future. Sustainable Development was first defined by the 1987 World Commission on Environment and Development report (the Brundtland Report) as: "Development which meets the needs of the present without compromising the ability of future generations to meet their own needs" (WCED, 1987) .
In terms of the production of products at industry level, proposals for how industry incorporates Sustainable Development into its approaches have been defined in a number of ways. Agenda 21 initially defined the role of business and industry in Sustainable Development as related to reducing their impact on resource use and the environment (UNED, 1992) . Since then a diverse range of approaches which aim to improve the sustainability performance of industry have evolved (Maxwell, 2004) . This incorporates a diverse range of concepts and methods which aim to reduce the environmental impacts of industrial processes, products and services to varying degrees -one part of improving sustainability performance. This includes a shift to focus on products, as well as industrial processes, and the wider systems in which products and services operate. More recently, concepts and methods aimed at reducing the social impacts and increasingly the TBL sustainability impacts (environment, social and economic) associated with industry activities have evolved. Some definitions of TBL sustainability for business and industry are shown in Figure 1 . In terms of developing sustainable products and services, a diverse range of approaches exist, which focus on reducing the environmental impacts of products, for example, eco-design/Design for Environment Simon et al., 1998) . Approaches focusing on reducing the more holistic sustainability impacts of products and services, for example, SPSD are only starting to emerge Charter and Tischner, 2001; Maxwell, 2004; Simonsson and Barthel, 2002) . This research revealed that the practical implementation of these approaches in industry are at different stages, with many companies focused on the environmental dimension of sustainability and using a diverse range of environmental improvement methods and tools. A smaller number of more innovative companies and typically large Multinational Corporations (MNC) are incorporating TBL sustainability approaches aimed at improving the sustainability performance of their activities in general (ADL, 2001; SustainAbility, 2001) . In terms of the development of products and services, some innovative companies practise eco-design-type approaches (mainly in the form of eco(re)design where an existing product is redesigned with environment in mind) with a very small number focusing on more holistic sustainable product development approaches Charter and Tischner, 2001; Maxwell, 2004; Simonsson and Barthel, 2002) .
Under the Sustainable Development umbrella, SCP is the current system view proposed by the UN to tackle the sustainability impacts of production and consumption. SCP expands on previous policies by incorporating the entire commercial system products and services operate in and its interrelations (UNDESA, 2002) . SCP is defined as:
"the production and use of goods and services that respond to basic human needs and bring a better quality of life, while minimising the use of natural resources, toxic materials and emissions of waste and pollutants over the lifecycle, so as not to jeopardise the needs of future generations" (UNEP and WBCSD, 1999, p.4).
The declarations from the 1992 Rio Earth Summit and Johannesburg WSSD both state that the reduction and elimination of unsustainable patterns of production and consumption are key to Sustainable Development. A commitment to development of a ten-year framework of programmes on SCP was made at WSSD (UNDESA, 2002) . Development of these programmes has commenced at an international and EU level (UNDESA, 2003) . As one of the first EU SCP framework approaches, the UK government defines the core of SCP as:
"continuous economic and social progress that respects the limits of the Earth's ecosystems, and meets the needs and aspirations of everyone for a better quality of life, now and for future generations to come" (DEFRA, 2003) . (Elkington, 1997, p.20) . This is known as the "Triple Bottom Line" (TBL) in business as distinct from the traditional "financial bottom line" (Elkington, 1997) . TBL provides a translation of Sustainable Development into a business context and focuses "on economic prosperity, environmental quality and -the element which business has tended to overlook -social justice" (Elkington, 1997, p.20) . The term Quadruple Bottom Line incorporating economic, environmental, social and ethical performance is also used. TBL sustainability is the current mainstream concept for defining sustainability in business and industry. 
Enabling SCP
Practically enabling the SCP policy is the next step. As part of the research, the factors necessary to enable SCP were investigated. This included:
• factors for enabling the production of more sustainable offerings from industry
• push and pull factors necessary to motivate producers and consumers to develop and demand more sustainable offerings • short-and long-term factors relating to infrastructure, technology, business and consumer models.
The factors were determined based on a critical analysis of information received from 106 data sources relevant to SCP issues to include literature, company personnel (41 companies), practitioners, academics and policy makers. On the basis of the analysis, two main types of factors called internal and external were determined (Maxwell, 2004) . Internal factors focused on enabling the production of more sustainable offerings within industry at company and sectoral levels. External factors relate to the wider systems, infrastructure, policies, drivers and business models to promote and sustain the development of sustainable offerings in general. These involve a wider range of stakeholders, not just industry. The internal and external factors are listed in Figures 2 and 3. Both the internal and external factors highlighted a number of existing barriers to developing sustainable products and services, as well as SCP in general . To overcome these barriers, approaches for industry to support the development of sustainable offerings need to incorporate the internal factors and the wider stakeholders need to create the external factors. In developing the SPSD approach and Guide for Developing Sustainable Products and Services in Industry, those factors that were relevant to an industry-focused approach for supporting the development of sustainable offerings were incorporated as this was seen as important to overcoming the internal barriers. Moving from a 'greening up' environmental focus to a TBL sustainability focus 2. Integrating TBL criteria with other traditional product and/or service criteria 3. Shifting the mindset of manufacturers from the provision of products to the provision of functions to meet human need 4. Moving from a focus on individual products to the systems in which products and services operate 5. Incorporation of all product and service life cycle stages 6. Increased focus on supply and value chains 7. Targeting approaches for developing sustainable offerings at appropriate companies based on the supply chain dynamics and their control of the product and/or service conception, design and development life cycle stages 8. Integration and coordination of supply chain organisations 9. A simple, flexible, non-resource intensive, customised approach in line with business realities 10. Use of business language suited to the company and industry sector culture 11. Incorporating a strategy level commitment to developing sustainable products and/or services and integrating SPSD with all business systems 12. Availability of resources and effective communication 13. Effective organisation and management internally and across the supply chain.
Source: Maxwell (2004) . 
Internal factors
How the internal factors are incorporated in the SPSD approach and their role in supporting the development of sustainable offerings are summarised as follows: • Overall, the SPSD approach shifts the focus to developing 'sustainable offerings' in a TBL context instead of 'greener products'. This incorporates all TBL elements (environment, social and economic) and integrates them with other traditional product and/or service criteria, for example, quality and technical feasibility to ensure industry requirements are met. This is a rethink of existing approaches largely designed with only environment in mind to incorporate environmental and social issues in a TBL context, which was missing from existing approaches (Brezet et al., 2001; Charter and Tischner, 2001; Dobes and Majer, 2002; European Foundation, 1997; Simonsson, 2002; Simonsson and Barthel, 2002 ).
• Focusing on the environmental part of improving the sustainability performance of offerings, SPSD incorporates the factors identified as necessary for achieving more significant environmental improvements. These include consideration of functional and systems innovations as distinct from eco-efficiency improvements alone (Brezet et al., 1996; ECOLIFE, 2002) and incorporation of all life cycle phases using a closed loop, cradle-to-cradle approach (Braungart, 2002; Hanssen, 1999) . This was identified as more effective than targeting isolated life cycle stages and their environmental impacts, for example, raw materials or end of life as in the case in most compliance driven EPD approaches in industry (EC, 2003a; European Foundation, 1997; Fava and Saur, 2002; McAloone, 2000; UNEP/SETAC, 2002) . Examples of compliance driven approaches targeting isolated life cycle stages include the WEEE directive for electrical and electronic equipment 2 which primarily focuses on end of life or the RoHS Directive 3 for hazardous raw materials used in electronics. The incremental eco-efficiency improvements resulting from the mainly eco(re)design activities seen in the majority of industrial activity in this area to date are not seen as sufficient to resolve the associated environmental problems (Brezet et al., 2001; van Weenan, 1997) . While providing clear incremental environmental (and economic) benefits, this approach can result in 'greening up' inherently unsustainable products making them 'less bad'. In many cases, the existence of the product itself is not environmentally suitable and just reducing specific environmental impacts associated with specific life cycle stages, for example, manufacture, disposal and end of life can be only scratching the surface of the problem, that is, treating symptoms, not solving the problem. Rebound effects can also occur where increased consumption of the greened products outstrips the environmental gains anyway (DEFRA, 2003) . This approach is increasingly being seen as inadequate in terms of achieving long-term environmental, let alone TBL sustainability (Brezet et al., 2001; European Foundation, 1997; Hanssen, 1999; Hawken et al., 1999; McDonough and Braungart, 2002; van Weenan, 1997) .
• Issues to be considered to achieve the functional innovations required include focusing on the provision of functions to meet human needs (as distinct from products) and system-based solutions. The concept of selling functions, as distinct from products, and providing functions to meet human needs by not just products, but alternatives, such as services or some combination (called Product Service Systems (PSS)) are increasingly promoted as important to achieving environmental improvements (Behrendt et al., 1997; Braungart, 2002; Brezet and van Hemel, 1997; Brezet et al., 2001; Engelhardt and Hammerl, 2002; Hawken et al., 1999; Mont, 1999; Reiskin et al., 2000; Stahel, 1997; van den Hoed, 1997; van Weenan, 1997) . In terms of systems, instead of focusing on improving the environmental performance of individual products, focusing on improving the performance of the families of products (van Weenan, 1997) and the entire systems they interact in is advocated (Brezet et al., 2001; European Foundation, 1997; Hanssen, 1999; Mont, 2002; van den Hoed, 1997) . The delivery of system-focused offerings incorporating a product, service or PSS and the infrastructural, consumer, institutional, network and user behaviour context within which it operates is seen as necessary for environmental improvements (Brezet et al., 2001; Mont, 2002) . It is recognised that there are uncertainties in terms of proven sustainability benefits and the ability of manufacturers and consumers to shift towards systems innovations (Mont, 2002) . Research indicates that significant environmental improvements are possible by the provision of functions through services and PSS, as distinct from products alone (Behrendt et al., 2003; Brezet et al., 2001; EC, 2003d; Goedkoop et al., 1999; Meijkamp, 2000; Mont, 1999; Reiskin et al., 2000) , but a few practical success stories are currently available (Mont, 2002) . Rebound effects have also been associated with this approach (Hopkinson and James, 2000) and potentially negative social impacts. Owing to the potential for a significant environmental benefit, the functional and systems criteria were incorporated in the SPSD approach. An open mindset not focused on any one method of function provision (services, products or PSS) and assessment of both positive and negative environmental and social impacts was also incorporated to ensure potential negatives would be identified.
• SPSD takes into account the fact that in product and/or service development there are a range of organisations operating in supply chains with different roles, and abilities to control key design issues relevant to sustainability. Because of this and the requirement to consider functionality, systems and the entire life cycle, the importance of implementing SPSD in the organisation with control over the offering conception and its design was identified Laurent and Duckers, 2000; Morton, 1999; Shapiro and White, 1997) . In light of the supply chain nature of offering development, the incorporation of key supply and value chain organisations, for example, suppliers to customers in the implementation process and supply chain management of these was also included (Brezet et al., 2001; DEFRA, 2002; Dobes and Majer, 2002; ECOLIFE, 2002; McAloone, 2000; Simonsson and Barthel, 2002; Stevels, 2000) . For these reasons, SPSD shifts the focus for developing sustainable offerings to the supply and value chain rather than on individual companies alone, thereby engaging a wider group of key supply chain stakeholders. SPSD implementation activities are targeted based on the supply chain role and in particular the control a company has over the offering development stages key to sustainability improvements. This shift in focus away from an individual company alone (which traditional environmental performance improvement methods target) to the offering supply chain is a paradigm shift in how we apply sustainability approaches in product and/or service development.
• In addition to the factors identified as necessary for achieving environmental and social benefits, a range of factors relating to meeting additional industry requirements and facilitating the implementation to achieve a more sustainable result were incorporated to include: − The SPSD approach structure itself is a practical, qualitative framework of suggested actions backed by supporting information and a toolbox. It is a flexible approach designed to be customised to the company offering, culture and existing offering development systems. − A strategic approach with the development of sustainable products and/or services as a corporate aim, which is integrated into existing business systems and their performance targets are advocated.
− Guidance on effective organisation, management, planning, resources and communication internally and across the supply chain is provided. − Relevant introductory and ongoing information to engage and support the implementation (to include the business case for developing sustainable offerings, legal and market drivers, industry case examples, support tools and SPSD information database) is incorporated in the implementation process. − To facilitate effective communication, using business language suited to the company/industry culture and minimising new jargon is advocated.
The new SPSD approach incorporates all these factors together to provide an industry support for developing sustainable offerings. This incorporates a wide range of strategies for maximising environmental and social performance in offerings.
External factors
Solutions aimed at reducing the adverse sustainability impacts of production and consumption involve a diverse range of problems, policies, instruments and stakeholders (Davidsson, 2002; Ryder, 2004) . The external factors highlight the wider aspects that need to be in place, for example, push and pull factors, in addition to industry supports, for example, SPSD, to enable SCP. Increased pressures from legal and market drivers (especially from customers) were identified as necessary to motivate industry to develop sustainable products and/or services (Hanssen, 1997; Stevels, 2000; McAloone, 2000) . The UK BSI survey of sustainable product development-type industry activities showed external drivers, for example, legislation as the most common factor for initiating and maintaining these activities (Simonsson and Barthel, 2002) . In most of the countries, there is an increasing focus on legal drivers aimed at specific environmental impacts of products. Taking the EU as an example, Integrated Product Policy (IPP) (EC, 2003a) is the umbrella policy setting the framework for tackling the environmental impacts of products. A key concept within this is Extended Producer Responsibility (EPR) whereby the producer's (i.e. product manufacturer's) responsibility is extended from environmental impacts generated at the production facility to those associated with other phases of the product life cycle. This is designed to motivate the producer to eliminate or minimise environmental impacts when designing the product, thereby minimising the impacts across the life cycle. To date EPR-focused legislation has been phased in for a range of environmentally problematic products to include:
• providing a method and toolbox for achieving Sustainable Development in industry (BITC, 2003; EC, 2001c) with an ISO standard under development.
• Standards providing a specification for identifying and managing social impacts, for example, AA1000 Series for accountability and stakeholder engagement (AccountAbility, 2002) and SA8000 (SAI, 2002) aimed at certifying labour practices in companies, their subsidiaries, suppliers and vendors.
The need for new business and consumer models involving a much wider group of stakeholders to support the transition towards provision of functionality as distinct from products, through system-based offerings was identified (Brezet et al., 2001; Dobes and Majer, 2002; Mont, 2002) . These models feature the following characteristics:
• business success not being based on the bottom line alone (Braungart, 2002; Elkington, 1997; Hawken et al., 1999) • a time factor shift to focus on longer-term profit versus short-term (Brezet et al., 2001) • business coalitions, networking and interaction with a wider group of stakeholders (Brezet et al., 2001; Dobes and Majer, 2002) • greater consumer involvement, education and information to shift the mindset of consumers from being owners of products to being users of system offerings (products, services or PSS) (Mont, 2002) .
From an environmental perspective, the external factors identified are consistent with Ecological Modernisation theories, which propose a framework for Sustainable Development requiring transformation of social, political, technical and economic parameters. In particular, for environmental improvement, this promotes a transformation of policies (e.g. those relating to science and technology and production and consumption), changing roles of institutions and incorporating new stakeholders as change agents for environmental reform (not only the traditional role of government, but also other stakeholders such as the private sector, e.g. industry, insurers and bankers), political modernisation, for example, flexible decentralised governance structures versus the more traditional top down and technical innovations (Barry and Paterson, 2003; Mol and Sonnenfeld, 2000) . The external factors identified in the research show that there is a range of elements necessary for enabling SCP. Developing SPSD concepts and industry supports focuses on one aspect of the problem -production of products and/or services in industry -and is one element contributing towards a more sustainable solution. It shifts the focus from the individual company level, to the supply and value chain level. In the wider business and consumer models suggested for SCP, the focus needs to shift to engage the wider institutional stakeholders with networked interaction (Brezet et al., 2001; Dobes and Majer, 2002; Ryder, 2004) .
Can SCP and Sustainable Development deliver?
Assuming the factors necessary for enabling SCP are achieved, can SCP and Sustainable Development effectively tackle the adverse environmental and social products associated with production and consumption? In terms of industry producing offerings with improved environmental and social performance, the research shows that the extent that this can be achieved is influenced by a range of issues and in particular the lack of external factors currently in place. Also, fundamental conflicts in the TBL sustainability concept embodied in Sustainable Development and SCP, which can limit the environmental and social performance improvement achievable were also highlighted.
A range of influencing factors was identified from the SPSD approach industry testing as limiting the resulting environmental and social benefits that were achievable. These are summarised as follows:
• Traditional criteria such as cost, technical feasibility problems, the lack of raw material options and meeting customer requirements all limited the environmental and social performance improvement achievable. This was identified as unavoidable at present as meeting traditional criteria; for example, cost is necessary to product and/or service providers working in a market economy. Perhaps in a less economically dominated paradigm where value is measured also by non-economic parameters and improved technology options are available, greater environmental benefits could be achieved. Innovations in technology aimed at providing raw materials and processes enabling the technical feasibility to maximise environmental performance are required (Ryder, 2004 ).
• When integrating traditional criteria with environmental and social criteria, different priority weightings were given to the criteria based on the company requirements. A higher priority weighting was given to meeting offering criteria such as customer requirements, market demand, cost and current compliance obligations compared to non-compliance-related environmental and social criteria.
• Outside of environmental compliance requirements, an association between improving efficiencies and resulting cost benefits was observed to determine which environmental improvements were made. This relates to higher priorities being allocated to economic benefit compared to non-compliance-related environmental benefit.
• There is a lack of drivers and a business environment conducive to motivating companies to start by considering the function to meet a human need, consider all life cycle stages in a closed loop cradle-to-cradle approach and incorporate wider systems interactions. The extent to which these factors can be incorporated in offering development is limited by this, however, their incorporation is important to achieving improved sustainability performance. Without the wider infrastructure, drivers, business and consumer models, the contribution to a more sustainable offering that considering these in offering development makes is limited. It is proposed that if (and when?) these wider elements are in place, their consideration as part of the offering development process would enable a greater contribution to maximising the environmental and social performance of offerings.
• Specifically, there is a lack of drivers for companies to consider the environmental impacts across the entire life cycle, as distinct from focusing on specific life cycle stages, for example, end of life or raw materials. Current legal and market drivers aimed at environmental performance improvement focus on reducing the environmental impacts of specific life cycle stages, for example, end of life in the WEEE directive for electronic equipment (EC, 2003c) • Difficulty in gaining accurate information on alternative raw materials, components and assemblies from supply chain companies and other sources were limiting factors in identifying and assessing potentially more sustainable options.
• There are increased drivers for environmental improvements compared to social ones. Industry did not have explicit drivers to improve social performance, outside of employee health and safety-related drivers, for example, health and safety legislation and the financial liability of health and safety-related accidents.
• Excluding health and safety-related social impacts, there is increased comfort and a sense of responsibility for considering environmental impacts compared to social, especially for social impacts associated with supply chain activities in other countries. A lack of legal drivers for the offering producer to take responsibility for social issues outside of the companies plant and locality and hence a reluctance to incorporate global social impacts occurring along their supply chains was identified as a feature limiting incorporation of social impact criteria in offering development in practice. Voluntary market initiatives, for example, CSR, AA1000, SA8000 or labelling were not a strong driver in these cases for including social issues.
• A further limiting feature was difficulty in obtaining information to fully assess the social impacts across all life cycle stages.
The SPSD industry approach provides guidance and supports aimed at achieving a more sustainable result. The other influencing factors are important to determining the extent to which the supports and strategies within it are fully implemented, as well as the sustainability of the final offering. A lack of drivers is seen as a significant barrier for companies towards motivation to develop more sustainable offerings. In particular, the influences relating to social impacts highlight a challenge on how to get companies to embrace the wider social dimension of sustainability when there is a lack of effective, external drivers to do this. At the big picture level, fundamental limitations about the TBL sustainability and Sustainable Development concepts in terms of maximising environmental and social performance by integrating environmental and social criteria with economic issues were identified by the research. On the economic side alone, limitations to maximising environmental and social performance were due to commercial feasibility requirements being a necessity in a market economy. Recent SCP debate has also highlighted failures in the capital markets system and an associated inherent conflict with business as key barriers to SCP (Ryder, 2004) . While the TBL integration facilitates the practical implementation of the Sustainable Development concept in the market economy, it is unlikely to achieve the environmental and social performance required, in particular the minimum Factor 10 environmental improvement advocated as necessary to support an expected 8 billion population by 2040 (European Foundation, 1997; Hawken et al., 1999) . This requires a rethink of the TBL sustainability concept and its ability to deliver the environmental and social improvements required. This has fundamental implications for how we measure value, wealth, success and the role of economic and other indicators to do this. The role of current indicators, for example, Gross National Product (GNP) or Gross Domestic Product (GDP) 4 as measures of economic success based on the value of goods and services produced in a country per annum pose conflicts in terms of SCP and Sustainable Development. Incorporation of other indicators, to include community wealth, environmental and social capital and how we ensure the required prioritisation of these factors in practice, need to be determined (Braungart, 2002; Elkington, 1997; Hawken et al., 1999; WWI, 2004) . A reevaluation of human needs and wants is part of this equation with new definitions for how consumers and producers measure value reflected in new business and consumer models. The new business and consumer models highlighted as external factors identified business success being measured by generation of community wealth, protection and restoration of natural systems and leadership as distinct from the bottom line alone (Braungart, 2002; Elkington, 1997; Hawken et al., 1999) . Recently, amendments to the EU Sustainable Development Strategy to include elements such as quality of life and resource use in the methodology currently used for assessing growth and productivity have been recommended (EC, 2001b; ENDS, 2004; Ryder, 2004) .
Conclusions
SCP within the SD umbrella is the current policy approach for tackling the adverse sustainability impacts associated with production and consumption. One of the outcomes of this research was the identification of factors for enabling SCP. These include internal factors relating to sustainable production approaches implemented in industry for developing sustainable offerings and external factors relating to the wider systems necessary to drive and sustain the production and consumption of sustainable offerings. Enabling SCP encompasses effective sustainable production industry approaches to support the development of sustainable offerings in the first place as well as the physical infrastructure, technology innovations, diverse policy, legal and market instruments, new business and consumer models all incorporating the factors necessary to motivate producers and consumers, and involving wide system level stakeholder engagement. As the research industry testing illustrated, without these external factors, the contribution to a more sustainable offering that can be made through using industry support approaches is very limited.
The research conclusions highlight recommendations for a wide range of stakeholders -policy makers, researchers, industry, consumers, NGOs, etc. From a policy context, a review of the TBL Sustainable Development concept and developing SCP policies in terms of their ability to achieve the required environmental and social results is recommended for international policy makers, for example, UNEP and at EU level through the European Commission (e.g. DG Environment and DG Enterprise). The market economy conflict needs greater analysis and alternatives to be considered. To bring together all the parts of the jigsaw necessary to move towards SCP, it is recommended that a wide range of stakeholders, in particular policy makers, focus on creating the wider business environment encompassing the push and pull factors necessary to motivate producers and consumers to develop and demand more sustainable offerings. This encompasses short-and long-term agendas relating to infrastructure, technology, business and consumer models and changing consumer behaviour.
